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Abstract of JP2003088760 

PROBLEM TO BE SOLVED: To produce 1-hexene efficiently and highly selectively from ethylene. 
SOLUTION: The trimerization catalyst consists of either an organic metal complex coordinated with a 
neutral multi-dentate ligand and having a tripod- type structure defined as AMBn (1 ) (in the formula, n 
is an integer of 1-3; A denotes a neutral multi-dentate ligand having a tripod-type structure; M denotes 
a transition metal atom belonging to group III to group X of a periodic table; B denotes one or more 
substances selected from hydrogen atom, a halogen atom, and linear or branched alkyl groups), a 
halogenated inorganic compound, and an alkyl aiuminoxamine or an organic metal complex as 
described above, a halogenated inorganic compound, an alkyl aiuminoxamine, and an alkyl- containing 
compound. The catalyst is used for the production. 
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X9V-vlr>\,YV?U74 Y ( I I I) , F'Jx<3 
- (2-t'JyW l-t9yj^) ^ 

^nAh'J^n?^ F ( I I I) , F'JX (3- 

O-ty^/H -5->^-i-f?yy/i/) y;? 

y^oAhy^n^-f K ( I I I ) , byx (3- (4 

-fjy/n -5-^^-i-e?yy;u) ^f^y^ 

nAhy^o^-f K ( I I I ) 
[00223 *»BHttjv . T , ±ia^HWs^g^*-t 

«fKBU£3*lSfc<0T'l±5fV^. ^Jxii", I norg. 
Chem. , 25, 1 080 ( 1 986) VCIOM 

$mt izmmfcHii&i>n?m^K mux* 

YV* (fh7tKn75y) m&Jt/yVtrJ* ( I I 

i ) , hy-x (tb7tKD77V) mtj-fy ( I I 

I) , I-'JT. (rh5hKo75y) ^y^rV ( I I 

i), yvx <rb7tHD77y) mwy-yxfy 

(III), Ift?DA (II), JMfc^DA ( I I 
I ) , JWt^OA (II), 3^-f^OA (III), 
3>7-fb^nA (II), 7-y-ffc^QA ( I I I ) , 7-y 
jt?uA (II). byx (fb7tl^077y) 

A?-y?n54 y ( 1 1 1 ) , f>yx {i, 

■y-y) y-oAfy^D^^ k ( 1 1 1 ) , yvx c^'x 

-f/ux-T 1 ^) ^DAhu^n^ f ( 1 1 1 ) , hy 

x (tyy'y) ^aAhU^n5-< F ( I I I ) , F'J 

x (r-thxhu/i/) ?nAt-y^D7^ f ( 1 1 

I ) , Igft* (II). ftftft (III). 
/KID. ffl^tXTr^ (III). ^tA-^^A 
(II). mtT7^± (II) SfcW&fU. 
{0023] friBW^JiffifilL^ t^tS«»A*«Sftfe 

^y^y. A.df-y-y, A, 7 -^y ^-^^y, y-^-y. f 
^y, y^oMtv. r*yy^)iJ»ffi^bK* 
SB, ^y-fe'y. h;uxy, dryi^y, ^j<y, b»j^f- 
^yH?y^^S»lKfl5*3l8S. ^x^;H-r;k 
fb7t Foy^y^cox— f/HSL WL^vy. y 
□q^^A. E^tMS^WNn^y-f^tTkS^* 

4. 
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[ 0 0 2 4 ] * & , mffifHSm*. - 8 OWftifl 

< f± 20-200 *CT* £ . KlKMcO^WJi^iaS 
■^BflJEKJBSSffdJfr&fcJi. METX^oZthX'^ 

[00 2 5] ^^t^K^atLT. xifrafrifefcJ: 

fc*»£JBi!H**£«LT t> J: V\ 
[0026] *«Bfi^MEfiL,fciiS*»A{MB* 

[0027] *«Wlcfe^Tti. HWMffiii**^* 

ISWfa c i a 1 fcEttU£#tt6llllf|EtJS» 
IZktfm U\ MSJWfac i a 1 tRfflL 
fc*»AII«*tffln-B£f:l£j:i), tf'Jxf-uy^IJ 

ftWfsc i a 1 fcEfaLfcMflcfcU, ^JfflBfi^K 

ffl-. 1 4 3W <g« ] . B|Jt>. ^JfflBta^fcj: 0 
T. £ffilECJT^\ 3-o«BEfi&# i '5W'^{a£&.& 

«t a tffiartKtt i/o>* z t *im-t$. 

[0 0 2 8] *%Wiz&^xm2iiz>T>i-*c>i7>i$ 

y^yti^tiiRteSft* terras**, Tia-fee 

(4) fcAtf/ifcll (5) 
[0029] 

R 3 




<4) 



Ht8] 




*SMFF . 4 fcUtKSS 1-20 «Kft*«at»» 0 . 

A fc KjgwJS-^t flrr «■ 7>U 5 - ^Ajf^Sf i/ft^Hrca 
4. -JK (4) U«tV (5) (IfeUT, R 3 ii#*l3 

^ >f v^f-^as, t e rt-r^mzxm-tz 

qtt2~6 0©iafcT*a4. ffl^tft-ST^PT^S 
y^VOttfflMtt. *KSAJB«*l=E/KcStLTrA- 

sx?a#o. i~iooooast'S>'}, ^4L<is 

0. 5-8000^*. iO#4L<f±l~5000S 
[0030] *mkts\iX&MZtLhT)l>*)]Jte1i 

ik-&m±mzv&fezii&i>cr>vm^t>\ matt, tib 

HW<6> 

RpEY, (6) 

p(io<p^3tfc , j, qiio^qora-? 

La>fep + qHtl-3?a.S. Eiiiaffl*i^-3 
Kaft?&*:ttjm(Bft 1 lSr-lSlfoWPMtU R 

[0 031] ±M*3« (6) tfe^T, JJt*»l~l 

0«7/i^i'«fcm{::EB5g£fi& £> WJ2&^#\ pi]*, 
if, jftf-^at. xf-;ua. rtJtvvg, 

*>-mk iximimfezn&hnxm^fiK 

7x mmm?hti&. rv-nmk ixim 

TMPtv^, mar, ft*afci±3'7* 

[0 0 3 2 3 fcJS, ±lfl-Mse ( 6 ) t'fc'V^T, E*»A 
IT. Pfcq^-tft-efLl. 5<0t#, Al Ri.iYlb 

**, ffifflWfcA 1 2 R 3 Y3«-tXdf#:t 

[0033] _bta— «t3iC ( 6 ) V*ZtlhTA*A&& 

^»>A. Tnb^'J^^A, n~7-^iJf-»7A. se 
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-M-ML >-'x^-;l,ffi#S, is71-)Vm&, hyx-ffrtf 
A. hy-f'/yf-yVT/I^S-^A, MJ-n — M^/l/ 

r;PS^A, hy-n-^-^i/^us-^A, fy 
^yn-M-^r^S-^A, ^^;px^/wr;i'S- 

/l^S— ^At F y F, yxW^i-'JAXh^y 
y^7i-^7;^^A. if/l/^t/S-^AXh^r 

^mjK. ^"xf-^7;u5-^A?oy h, yxf-^ 

7/P5~ l 7A7'n$ F, y^f-zl/T/VS-^A^o 
•J F, ^^D^dfv;I/T^5-»>A^oy K, y-f/t^ 

r^s-^A-fe^^uy f. xf-^r^s-^A-fex 
^n'j h\ y^r/ws^A-fex^oy xf- 

JrtfiSttOH*^ , F y 7/^/1^7^5 ->>A-ffr§rW 

n<7A, byx^r/i-s-^A. Fy-fy^^T* 
$->7A. hy-n-rf-^r^s-^A, v-y-n- 

^ i-/F7^ 5 - "7 A i fcli F y - n - ? f-^7rt-5 
^AjWffl^feii*. £*ife«7;i/*d/«w*a»li 

* ; 1 1 *rirc a s . 6 & « 7/^/i^^r-iL^ 

WttfflfiiS . ffld^Sft 1 *;MC Jf L T 0 . 1-10 

L < U 5 -2 0 0 0 SST&S . 
[0034] ^BHTfflV^fiS^n^Mtsnfctffll 

(7) 

Z X h ( 7 ) 

( 3S+ , Z f^JiS i jji^ 2 fiSOEFf 2 fcfiJ§]$^ 1 3 

**, 3 >7-fbK*, 7 -v ^+ F 'J •> A. fiffcf- h y >7 
A. IMt^hy^A, (gft*y7A. ZJMC??^*7 
A. H7 7ft*7i, HJ&ffctf'**, Z«Bfl^y«>A, 
ZSjN>y7A, HlfcJ'JW, B3W*V- 
•7A, Hig-fty^VX^A, ESft^V-V^^A, QJg 

i&ffc* 1 ?*, H*frffcXX, Ztt'Jy, Et^tyy, Z 

=#Mbyy. za^-fcyy, H*g-ft7>^ 



^ffiftili. »»1 ^;WdtTLT 0.000 
0001~1 0003MT*"J, ff*t<l±0. 000 
001-500^M, *lJ*f*L<li0. 00001- 
lOOSMT'&S. 

[0035] tttm0J\a?yfc%tvfcffl&ft,&takE. 

[0036] zemtotiMfr&iRnzmmRm 

0. OOl^ytve/l— 1 00$y*;k iS-tKii 

0. 0 1 V>f ? o*JF~ 1 o s y ^comfeTtfimil 

1. 0. 0 0 1'7^?n^J:O^Sv«}ggT'ti+ 

tozmtfimivi'. 5Et i o o s y */fj: t« 

iTjav»i5.*l*«l4: LTtt, «itf. 7?y. <i>* 

y, s\??y. is9fy, 4v*??y^ j 

i~y. Tfiy. i"7w<y$y^ x^D^t>-y, 
frisfa^-fy. y?n%7?y. f^yy^IUffi 
mmtmm. <y^y, h^xv, *vvy. x.+ji 
Ky-^y, 9*y. hv^i-jKy-Vy, ^nu^y-tf 
y, ^nn^yt'yffifSSIttaiiitfM 
^f-P>-. ?dd*^a, eg^k^Ss y?oDi?y 

[00 37] BfflflcO^nyy-ftS^te^fe;-^) 

k%$$&m&SffifttTii'*}i'T>\s$s*y-y. »su 

^nyy«snfcSSMMt^« t ^IMfg^iSmi: 7 

**»>aaii. - i o 0-2 5 o-c, m uuo- 

2 0 01CT*4 . lattieiani^KiWIESfiT, 1 ^-2 

[0038] *36^coxf-uy<oHJWfcSje«. SIEW 
^ny vft3#ife*s«fl:^»i: ^^Wa^jRSmt 7/P 

fy^ixtzmmt^k T>v*iv7>vij**)-ykT 
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iufrVMp. Hilar. BM.ftBUtotmvhix+i'ye) 

^**1fft»^T*fEffll5*ta. x^y£$M$-tf-CH 

[0039] *||B8tfcft*x-f-vy<?5H4^fcEIE«iB 
flEtt, -100--25(rCT*4a*. #4L<l40-2 
0 0"CT*&£. ElSEAfcl, RJ£^#xf-Vy#IimT- 

toti&mmmtvbw. a». leMHT-o. o i- 

3000kg/cmi^t), #*L«i0. 1-30 
0kg/cmit|)5, RmrUli, 6«S 

[oo4o]*rjei±. m^s. ¥®*st, 

s. itftLfci-^-tyu. >£mmmmmiz 
*. 

[004 1] 

[0042] I Rfl m : I Rt±. fttMBftHftfl 
iOfcBEft (FT I R — 8 1 0 0 ) fcflftvC, SVs-)\, 

srcaisELfc. 

[0043] D^v-ivy^? j-izz.hftffi-.mm 



^D-eF/?7 (GC-14A) £M^T#flrl 

yias2 8ox;, ^s^so-ccikeU ftgfflg 

VfcLTn-'vr^ytlffcxfc. Z0)tfA?n 
■7h^57tRJB«*l. #9Atf) 

isjg£4 o-c*'f, 2 5 or * T#ifitf-s <i 1 1 J; Of? 
it. 

xyn^h^yt \mmm L fc G MM iyxi 

TC-10^5A^^*tfcait^m ^?D7 
^77(GC-14A) Jl^TMLt 

a, s***yr£JBvv -fy^x^ayfigsoo 

TC, fcfflSiBS3 0 0iCC»5£U LTn - 

RffiaSrl. 4,uL?£AL«^ #7A<Z)iS&£5 0X: 
36»fe3 0 0iC±t#ai*r6^tfcJ: l 5lTofc. 
[0045] Mft^^ftS^flMi, 9 oA« 7 ? 

8 a i ,o 3 /kc i eyty&mmLtimmmm 

j?X?B7^57 (GC-9A) £fflvn:#ffrL 

>?as2 o o°a ^aj^?a^2 o ovtstm^m 

1 2 0°CKI££l. tt*HMHR£*fflV*:. Z 
[0046] ###11 

P^lOOmL^I/^fK, J. Amer. C 
hem. Soc. , 92, 5118(1970) IZ^M 

<n-n ; ikm^x^\s.itz^mmm^i:^-thY')x ( 3 
-^xx/k-s-^f-^-i-tr^vy/i-) 3 

46rag, N'JX (xNvbKD79>-) ?oAHJ:7 
(I II) 255mg. 7-Y7hFa7y>5 
mLi b;>X>2 0mL^Pi., g3U8ffifcTC2 4$ 
H9 51CTS#U;. £JitLfct£.ftfr68iJU b'JX 
(3-7z^-5-W- 1 -tr^VU^) 
^DAh^D?^' (Ill) tftfc ( IR (KB 
r) :1566cm').HT, £««tt£«K*Afc»; 

[0047] ##^J2 

F*J^1 0 OmLWi/jLU'y^f t, J. Amer. C 
hem. Soc. , 92, 5118(1970) 
«Wffi£ffl^T^LfcHPSflB6fcfrr$ b 'J X ( 3 
-7i^-l-t5V'J;H 120mg, h 

yx (f h7t h'uyyy) ^nAh'j^n^ H ( I 
I I) 94mg. h;Pxyi8mL*lDi, ^S#fflSS 

tci 2^1 oort-istf u/;. Mtiammm 

oAh'J^o^-fH (III) Sr^fcdR (KB 
r) : 1 54 0cm-i) . JUT, i«iS#t4W|cB t«! 

[0048] ##M3 
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Fty&Sl 0 0mLcr>i/3.U>7 { giZ^ J. Amer. C 
hem. Soc. , 9 2, 5118(1970) ICfE* 

- (4~M)/M -l-tyYVfr) *9V 4 0 0m 
MM (fb7tHn7?y) ?DAN!J?D7-f 
K < I I I ) 295mg, Mloay3 0mL£Jir;^ g 
#8HSvTC 1 2 1 0 0 VTMft L tz . 4u£ L fclfi 
flfc*MU MJX (3- U-MJAO 
!W jx^y^nAHJ^n^ K ( I II) 
(IR(KBr) : 154 1cm" 1 ) . OT, 

[0 0 4 9] ffjRWl 

X«WERJE8»fc. S3RT-C, lt^fifcLfciS 
*Afcf8ftU:Wt/iy6 0inL£Ail, S^HttL 
fc. 1 2 0 0 r P mfc«, DATA'S 

y vfrx.>m&&mm\ t . ssttff 1 3 

OMfofc. 

[0050] RJ£§3!£ 8 O'CWJH&U Rfc 

«SBrt«9Eii* 5 k g/c m 2 1 =5:3, * -5 jcxf- >y# 

[00 5 1] Rffi*H*SM*"C)ftiDU ifci-veHtlBEL 
[0052] JHKH2 

iaatH3 j: vsa*«at«i Jtrtssw 1 5 o m l«xt 5 

fc, Bf« 1 2 0 0 r P mfcWBft, MM V 7"f- 



[0053] i»vt, KiESElS^ 8 0*CtWiL, Rffi 
8SSrt0>EA£ 5 k g/c m 2 tt* J: otzx+isytf 

jf-ttTRJfitffihW:. 

[0 0 54] EES3Sfc£ffliT$aiU JJc^-CJRffiL 
fc. EffiJDEfe J:tXEHR Lfc«#«f 

(00 55]^»Jl-4 

*ttNMim (SNh?iji~3-c^jsbfciwiEA, *g*B 
*fcii«H*c) taasu: wkty 6 omu feii/r 

A<*frTfo 5 y^r-fy t EE3^^-7- >7 A 4 fcttT/P 

;>VX>>ASrAix. £?X£3 0#P^ 1 2 0 Orpmt 

[0056] 8 OMilSL, Jiff 

1 2 0 0 r p m«ii. £JE8SKl*l<7)££Jj£ 5 k 
g/cmSfc&£J:5fcxf-uy;#x£lK$5i& s xf- 

3 0^KJE*«*-7>t. R*BS««f(c*ta3R 

[0057] JjU68»*3ffii'CftSJU iJC^TJKBEL 

tsxtm, «2t*#-. 
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